Abstract-Does hiring workers with experience from multinationals (MNEs) increase productivity in non-MNEs? Tracing worker flows between plants in Norwegian manufacturing during the 1990s, I find a positive correlation between the share of workers with MNE experience in non-MNEs and the productivity of these plants. Workers with MNE experience contribute 20% more to the productivity of their plant than workers without such experience, even after controlling for differences in unobservable worker characteristics. The private return to mobility is smaller than the productivity effect at the plant level, which suggests that labor mobility from MNEs to non-MNEs represents a true knowledge externality.
I. Introduction
T HE empirical literature on knowledge spillovers from foreign direct investment to host country firms, treats the channels through which such spillovers may occur as a black box. The labor mobility channel for spillovers has been highlighted in both theoretical models (Fosfuri, Motta, & Rönde, 2001; Glass & Saggi, 2002) and the empirical literature (for a survey of the empirical spillover literature, see Görg & Greenaway, 2004) . The general approach of the empirical spillover literature is to regress a measure of domestic plant productivity on a measure of foreign presence at the industry level. When measuring foreign presence at the industry level, it is not possible to capture the fact that domestic firms may have different links with foreign-owned firms. The more contact that domestic firms have with foreign-owned firms, the more likely they are to benefit from spillovers. One type of contact with foreign-owned firms is to hire workers from these firms. I use linked employer-employee data to construct plant-specific measures for the share of workers in domestic plants with recent experience from multinationals. By using this measure of an explicit link between domestic and multinational firms in a productivity regression, I am able to go beyond the black-box treatment of spillovers in the existing empirical literature.
The paper starts from the premise that foreign-owned firms are a relevant source of spillovers because they are part of MNEs with firm-specific assets that can be transferred across borders within the firm (Dunning, 1981; Markusen, 1995) . It has been argued that the firm-specific advantage hypothesis, which is thought to be a reason for firms' becoming multinational, should apply equally to domestic multinationals of the host country (Bellak, 2004) . The argument implies that the potential for spillovers should primarily go from multinationals to purely local firms, regardless of whether a multinational is foreign or domestically owned. The empirical analysis in this paper will therefore distinguish between plants that are part of MNEs and plants that are part of firms that operate only in Norway, hereafter called MNEs and non-MNEs, respectively.
In order for labor mobility to be a channel for spillovers from MNEs to non-MNEs, we would expect to observe the following. First, MNEs should have a firm-specific advantage that could be the basis for spillovers. If firms share rents with their workers, observing a wage premium for workers in MNEs (that is not related to worker selection) would be consistent with a potential for spillovers. Second, we need to observe some labor mobility from MNEs to non-MNEs. Third, non-MNEs that hire workers with previous experience from MNEs should benefit in terms of increased productivity. Fourth, workers who move from MNEs to non-MNEs should benefit from mobility in terms of their own wages, as their experience from foreign-owned firms should be valued by their new employers. In this paper, I use linked employeremployee data to assess the evidence on all four points for Norwegian manufacturing during the 1990s.
The existence of a firm-specific advantage, combined with evidence of actual mobility, can only suggest that a potential for spillovers through labor mobility does exist, while a productivity benefit at the plant level due to mobility is consistent with labor mobility actually working as a channel for spillovers. To what extent such spillovers can be regarded as an externality, and not only as knowledge diffusion through market transactions, cannot be determined from a positive productivity effect alone. 1 An assessment of the size of the productivity benefit, together with information about the wage increase obtained by the mobile workers, may indicate to what extent a possible spillover is an externality. If the productivity benefit at the plant level is larger than the wage premium granted to workers with experience from MNEs, the evidence is consistent with a knowledge externality.
As a first exercise to assess the potential for knowledge spillovers from MNEs to non-MNEs in Norwegian manufacturing, I look for evidence of a multinational advantage by estimating individual wage equations for manufacturing workers. Following the recent approach by Abowd, Creecy, and Kramarz (2002) , I estimate wage equations where both plant and worker fixed effects can be identified. After controlling for positive selection of workers into MNEs, there is still a remaining plant-specific component giving rise to a wage premium of 3% in foreign MNEs. The results are consistent with a potential for spillovers from MNEs to non-MNEs.
Little is known about the extent and pattern of labor mobility between MNEs and non-MNEs in a developed country, 286 THE REVIEW OF ECONOMICS AND STATISTICS despite the frequent claim that labor turnover is a potential channel for spillovers. 2 Martins (2006) is the first to provide such evidence for a developed country, using a large panel of linked employer-employee data that covers virtually all firms and their employees in Portugal from 1986 to 2000. He finds relatively small labor flows between foreign and domestic firms. In this paper, my focus is on labor mobility within manufacturing. I find that during my sample period from 1990 to 2000 14,400 workers left MNEs and started working in non-MNEs. This flow of workers translates into a growing percentage of non-MNEs that have workers with experience from MNEs. In 2000, 28% of non-MNEs employed one or more workers with recent MNE experience, against 11% of non-MNEs in 1993.
Given the extent of mobility from MNEs to non-MNEs, I proceed to estimate the effect of this mobility on the productivity of non-MNEs. 3 Previously this has been examined empirically only by Görg and Strobl (2005) , who used firmlevel data for a sample of manufacturing plants in Ghana. They found that firms established by entrepreneurs with experience from multinationals in the same industry are more productive than other firms, while experience from MNEs in a different industry has no effect on firm productivity. In contrast to the data from Ghana, I can determine the recent work history of all workers in non-MNEs. I include annual plant-level measures of the share of workers with recent MNE experience in a Cobb-Douglas production function. Based on an interpretation provided by Griliches (1967 Griliches ( , 1986 , I find that workers with MNE experience contribute 20% more to total factor productivity than workers without such experience. This result cannot be explained by differences in worker characteristics and is consistent with the idea that labor mobility from MNEs to non-MNEs is a channel for spillovers.
When looking at the wages of movers compared to the wages of colleagues with similar characteristics in the new plant, I find that movers from MNEs to non-MNEs with more than three years' tenure from the MNE receive a wage premium of 5% compared to stayers in non-MNEs. Thus experience from MNEs is clearly valued in non-MNEs. The difference between the private returns to mobility for movers from MNEs to non-MNEs and the productivity effect these movers have at the plant level suggest that the hiring nonMNEs do not fully pay for the value of these workers to the firm. Hence, labor mobility from MNEs to non-MNEs seems to be a source of knowledge externality in Norwegian manufacturing.
The remainder of this paper is structured as follows. Section II presents the data sources, followed by the empirical results regarding multinational wage premiums in section III. Section IV contains descriptive evidence of labor mobility from MNEs to non-MNEs, and section V investigates 2 Some case study evidence of foreign to domestic mobility in developing countries exists: see the references in Saggi (2002) and Görg and Strobl (2005) . Poole (2009) documents mobility flows in linked employer-employee data between foreign and domestic firms in Brazil.
3 Poole (2009) finds evidence consistent with mobility acting as a channel for spillovers in Brazil using an approach of estimating wage regressions.
whether non-MNEs that hire workers with MNE experience benefit in terms of productivity. Section VI asks whether movers benefit from mobility in terms of wages, and section VII concludes.
II. Data
I use four different annual databases for the years 1990 to 2000, all of which are censuses that can be linked to each other by firm or plant identifiers. All the data sources are administered by Statistics Norway. The starting point is the Norwegian Manufacturing Statistics, which is collected at the plant level. From the Manufacturing Statistics, I use information about production, input use, investment, and industry classification (ISIC Rev. 2). As the main aim of the paper is to include measures of labor mobility into a plant-level productivity framework, plants with insufficient information to calculate a measure of total factor productivity are excluded from the analysis. After this cleaning, the remaining data still contain around 90% of manufacturing output and employment.
In order to classify plants as MNEs or non-MNEs, I combine information obtained from the record of foreign ownership of equity in Norwegian firms (the so-called SIFON register) and information from the register of outgoing foreign direct investment (FDI) from Norway. Both registers can be linked to the Manufacturing Statistics with firm identifiers. For the purpose of classifying plants as MNEs or non-MNEs, I use the information on the shares of equity in Norwegian firms owned by foreigners from the SIFON register and the shares of equity in firms abroad owned by firms in Norway from the register of outgoing FDI. I define a Norwegian MNE as a firm that is not itself majority owned from abroad, while it has direct ownership shares of more than 20% in operations abroad. A foreign MNE is more than 20% foreign owned and at the same time not classified as a Norwegian MNE.
Finally, I link the administrative files containing the whole population of residents aged 16 to 74 to the plant-level data. The administrative files contain, among other things, information on age, gender, identification of current employer, weekly work hours, annual earnings, start and end dates for the current employment, and detailed education codes. 4 Weekly work hours are recorded as a categorical variable in four groups, with the longest work hours being 30 hours or more per week. I use only workers who are recorded as working 30 hours or more per week and call these workers full-time workers (more than 90% of workers are full-time workers). As a proxy for wages, I use the recorded earnings variable in the data, where earnings are measured as annual taxable labor income. 5 4 See Møen, Salvones, and Sørenson (2004) for documentation of the Norwegian linked employer-employee data sets.
5 For the analysis of wages in sections III and VI, I drop 135,000 individual observations (6% of the sample), where the recorded earnings are considered too low for a regular full time earning. I set this threshold to be below 12,000 NOK per month in 2001 prices. Dropping these low-wage observations does not affect the results. 
III. Is There a Multinational Wage Premium?
A potential for spillovers from MNEs to non-MNEs requires that the local firms have something to learn from MNEs. One piece of evidence that would suggest such a potential is that MNEs pay higher wages than non-MNEs. Through on-the-job-experience (or training), workers in MNEs may get access to part of the MNE's superior technology, and bring valuable knowledge with them to a new employer or even set up a competing business. In order to prevent such knowledge diffusion, MNEs may share rents with their workers by paying a wage premium in order to reduce labor mobility, as discussed in the theoretical models of Fosfuri et al. (2001) and Glass and Saggi (2002) . Budd and Slaughter (2004) argue that a multinational wage premium could arise because of rent sharing across borders. Other explanations for the wage premium are that it is a compensation for a higher probability of plant closure (Bernard & Sjöholm, 2003) or higher labor demand volatility (Fabbri, Haskel, & Slaughter, 2003) . Both hypotheses of compensating differentials are consistent with the existence of a foreign wage premium, but they do not necessarily imply that the MNE has a firm-specific advantage that could be the basis for spillovers. 6 6 Several papers investigate the extent of so-called wage spillovers; see Aitken, Harrison and Lipsey (1996) , Girma, Greenaway, and Wakelin (2001) , and Driffield and Girma (2003) . Foreign direct investment by highproductivity firms might lead to increased wages by affecting labor demand directly, but there could also be an indirect effect through knowledge diffusion. As noted by Aitken et al. (1996) , labor turnover and knowledge For Norwegian manufacturing, there are clear differences in unconditional mean wages between non-MNEs, domestic MNEs, and foreign MNEs, as can be seen from table 2. The table further shows that in terms of individual characteristics, the three groups of plants seem very similar, though education and tenure levels are slightly higher in MNEs than in non-MNEs. The difference in education levels is reflected in the plant-level skill shares, where MNEs have higher shares of workers with twelve or more years of education than non-MNEs. In terms of plant size and labor productivity, the domestic and foreign MNEs are relatively similar; both types of MNEs are larger and have higher productivity than non-MNEs. 7 When plant-level data are used for average wages, a common finding is that foreign firms pay higher average wages than domestically owned firms do and that the foreign wage premium is larger in developing countries than in developed countries. 8 In many plant-level data sets, it is not possible to control for the quality of the labor force when estimating the foreign wage premium; thus, part of the wage premium may be due to foreign firms' using more skilled labor than domestic firms. Studies of foreign wage premiums using individual wage data typically find smaller wage premiums than studies using only plant-level average wages, confirming that part of the plant-level premium can be explained by skill composition (Heyman, Sjöholm, & Gustavsson Tingvall, 2007) .
With the matched employer-employee data for Norwegian manufacturing, I estimate the following individual wage regression,
where w it is the log real monthly wage of worker i at time t, X it is a vector of observable individual characteristics, and F j(i,t) is a vector of observable plant characteristics for the plant j where individual i is observed, while e it is an idiosyncratic error term. Time and industry dummies are denoted by v t and v I . The main variables of interest are the indicator variables for domestic and foreign MNEs: DMNE j(i,t) and FMNE j (i,t) . Table 3 reports the results from estimating equation (1) with additional sets of control variables in each column. Column 1, which includes only year and industry dummies, shows a wage premium in foreign MNEs of 5.7% relative to non-MNEs, while the wage premium in domestic MNEs is 3.2%. Adding variables for plant characteristics in column 2 decreases the estimated wage premium, and adding individual characteristics in column 3 further decreases the premium diffusion should eventually increase wages in domestic firms and thus reduce or eliminate the foreign wage premium. As these studies do not follow workers between plants, they cannot say whether labor mobility played any role in facilitating the wage spillovers.
7 Regressions of the characteristics in table 2 on year and industry dummies and dummies for MNE status show that the differences between non-MNEs and MNEs in the table are not caused by MNEs and non-MNEs being systematically located in different industries.
8 See Heyman et al. (2007) and references therein. Experience = (age − years of education − 7); plant size = number of employees; labor productivity = real output per employee; skill share = share of workers with twelve or more years of education. The dependent variable is log individual wage. Plant characteristics are log(number of employees) and its square, share of female workers, share of workers with twelve or more years of education, and log(capital per unit of output). Worker characteristics are education, a quadratic in tenure, a quartic in experience, a gender dummy, and interaction terms between gender and individual characteristics. All coefficients reported are significant at the 0.1% level. Standard errors clustered on individuals in parentheses.
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to 3% in foreign MNEs and 0.6% in domestic MNEs. 9 The results in column 3 are comparable to the 2% MNE premium found by Heyman et al. (2007) in a very similar regression using Swedish data. One interesting difference is that they find almost no difference in wage premiums between foreign and domestic MNEs in Sweden. 10 Regressions based on equation (1) do not control for unobserved worker-or firm-fixed effects. The results reported in columns 1 through 3 of table 3 are therefore likely to be affected by omitted variable bias. If MNEs to a larger extent tend to select workers with "better" unobserved (to the researcher) characteristics, this may explain part of the wage premium. Similarly, if MNEs make use of better technology, intermediate inputs, or management, this is a plant-specific advantage that may give rise to a wage premium through rent sharing with workers. 11 The argument that a multinational wage premium could signal a potential for spillovers relies on the presence of such a plant-specific component in the wage premium. Such a component of the wage premium 9 One explanation for the small change in the wage premium when adding individual characteristics once plant-level characteristics are controlled for is that the observable characteristics of workers are quite similar in MNEs and non-MNEs, as table 2 shows. Further, Norway is characterized by a relatively compressed wage structure. 10 Martins (2004) does similar OLS wage regressions using data from Portugal and finds a foreign wage premium of around 10% when controlling for both worker and plant characteristics.
11 If MNEs do not share rents with workers, a plant-specific advantage may exist even though we do not observe a wage premium in the data.
could be related to the technology or management of the firm but should not be related to worker selection. Adding worker fixed effects, v i , to equation (1) is one way of taking out the effect of possible selection of workers into MNEs:
The results from estimating equation (2) are shown in column 4 of table 3. The wage premium in foreign MNEs falls substantially, indicating a premium of 0.3%, while there is a small negative wage premium in domestic MNEs. The identification of the dummies for multinational status in equation (2) comes from individuals who move between MNEs and non-MNEs or from plants that change status. Hence, the coefficient on the dummy variables for multinational status will capture a mix of a mobility effect and an effect from changes in plant status. 12 As 80% of the workers in my sample are observed in only one manufacturing plant, the MNE dummies are mainly identified from changes in plant status, not from mobility. In cases where the worker stays in the same plant, the unobserved worker fixed effect will fully absorb the unobserved plant-fixed effect. Martins and Esteves (2008) , in their study of foreign wage premia in Brazil, decompose the wage premium from wage equations like equation (2) into parts due to mobility, foreign acquisitions, and foreign divestures by doing separate regressions on movers and stayers, depending on the direction of the move and the direction of the change in plant status. Since the main purpose of this section is to investigate whether there is a plant-specific component in the wage premium, I proceed to estimate these unobserved plant fixed effects directly.
The starting point is a wage equation like equation (2) with the addition of a plant-fixed effect, v j(i,t) : Recent work by Abowd et al. (2002) has shown how the presence of labor mobility in linked employer-employee data sets makes it possible to identify both the unobserved worker and plant fixed effects. The identification of the two types of fixed effects in equation (3) relies on worker mobility between firms, and the assumption of mobility being exogenous to the included regressors. The method identifies separate groups of workers and plants in the data that are connected by mobility. In my eleven-year sample, the largest group contains around 99% of the observations used in table 3. 13 The distribution of the plant fixed effects identified by estimating equation (3) is plotted in the left part of figure 1. The kernel density plots show that the distribution of the plant fixed effects of MNEs is shifted to the right relative to those of non-MNEs. This is consistent with a plant-specific wage premium in MNEs relative to non-MNEs even after controlling for worker selection on both observable and unobservable characteristics. The righthand panel of figure 1 exhibits the distribution of worker fixed effects for workers in MNEs versus workers in nonMNEs, with the pattern for the distribution of the unobserved worker fixed effects similar to the pattern for the distribution of plant-fixed effects. Thus, there is also evidence consistent with positive worker selection into MNEs. 14 I also regress the calculated plant-and worker-fixed effects on dummies for MNE status and five-digit industry dummies. Column 1 of table 4 shows the results for the regression with the plant fixed effects as a dependent variable. Foreign MNEs pay higher wages than non-MNEs when unobserved heterogeneity in workers is taken into account, in addition to observed worker and plant characteristics. The plant-specific wage premium in foreign MNEs is on the order of 3.5%, while there is no significant plant component of the wage 13 I use the Stata routine developed by Cornelissen (2008) to implement the approach in Abowd et al. (2002) . 14 Martins and Esteves (2008) also find that the distribution of firm and worker fixed effects across foreign and domestic firms in Brazil shows a similar pattern as in figure 1 when they use a similar approach of estimating both firm and worker-fixed effects. Dependent variables are the unobserved plant and worker fixed effects identified when estimating equation (3). The reference group in column 1 consists of plants that are non-MNEs throughout the sample. The reference group in column 2 consists of workers always employed by non-MNEs. * Significant at 0.1%.
premium for domestic MNEs. 15 Results for the worker fixed effect show that worker selection is of equal importance in domestic and foreign MNEs. Hence, I conclude that although worker selection is an issue, there is also evidence of a plantspecific component of the wage premium in foreign MNEs that could be the basis for potential spillovers.
IV. The Extent of Labor Mobility
If labor turnover is to act as a channel for spillovers from MNEs to non-MNEs, we must observe workers who switch from MNEs to non-MNEs. The wage premium in MNEs may induce workers to stay in MNEs rather than move to non-MNEs, and worker flows may therefore be small. This section documents the size of the worker flows between MNEs and non-MNEs from 1990 to 2000. For this period, my data set contains 450,000 different manufacturing workers, with 80% of them observed only in one manufacturing plant and around 20% of them changing plants within manufacturing and generating around 110,000 incidents of job change. These 110,000 moves are classified according to the direction of the move as shown in table 5. Around 28,150 of these plant moves are from one MNE to another (25% of 110,000), and 14,400 are from MNEs to non-MNEs. Thus, two of three workers move from an MNE to another MNE. 15 The number of plants that identify the domestic MNE dummy in this regression is only 95, while 229 plants are classified as foreign MNEs for all years. Since more than half of the jobs in manufacturing during this period are found in non-MNEs (see table 1), there is a disproportionate pattern of moves within the group of MNEs. The extent of internal labor markets turns out to be more pronounced within the group of domestic MNEs. One explanation for this feature is that domestic MNEs are more likely to be part of multiplant firms, with workers moving between plants within the firm. Table 5 further shows that 45% of the plant changes in my sample occur between non-MNEs. For the group of workers with low education, this percentage is 49%, while only 28% of the job changes among the university-educated workers occur between non-MNEs. For the university educated, the largest share of plant moves (40%) occurs between MNEs. 16 As the analysis in this paper focuses on the possibility for spillovers through labor mobility from MNEs to nonMNEs, we want to know to what extent workers in non-MNEs have experience from MNEs, and to what extent non-MNEs have hired workers with MNE experience. Table 6 shows the percentage of workers in non-MNEs in 1993 and 2000 with recent experience from MNEs. Recent MNE experience is defined as having worked in an MNE for one or more of the past three years. Thus, a worker must have worked in a multinational for one or more of the years 1990 to 1992 to be counted as having MNE experience in 1993. In 1993 6 shows that only a small share of workers in non-MNEs have recent MNE experience, in terms of the potential for spillovers, the interesting issue is how these workers spread across the group of non-MNEs. This is illustrated in table 7, which tabulates the percentage of non-MNEs in 1993 and 2000 that employ workers with recent experience from MNEs. The percentage of plants employing workers with MNE experience is much larger than the percentage of such workers; 11.4% in 1993 (against 1% of workers) and 28.1% in 2000 (against 2.7% of workers). Hence, during the 1990s, an increasing share of plants employed workers with previous experience from MNEs. In the next section, I investigate whether these workers have an impact on the productivity of their new plants.
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V. Productivity Spillovers through Labor Mobility?
The empirical spillover literature surveyed by Görg and Greenaway (2004) has looked for evidence of productivity spillovers from foreign to domestic firms by regressing a measure of domestic plant productivity on a number of covariates, including a measure of foreign presence in the industry or region. As Görg and Strobl (2005) argued, this approach treats the channels through which spillovers may occur as a black box. A measure of foreign presence at the industry level cannot capture the fact that firms within the same industry have different degrees of contact with foreign firms. 18 17 The percentage of workers with experience from domestic and foreign MNEs, respectively, does not sum to the percentage of workers with overall MNE experience, because some of the workers may have recent experience from both types of MNEs.
18 If foreign presence is measured in the same industry as the domestic plants are located, this measure picks up intraindustry (also called horizontal) spillovers; for examples, see Aitken and Harrison (1999) and Haskel et al. (2007) . Regressions that include foreign presence in upstream or downstream industries from the domestic plants pick up interindustry (also called vertical) spillovers; see Smarzynska-Javorcik (2004) . Domestic firms with explicit contacts with foreign firms may be the most likely to benefit from knowledge diffusion. Examples of contacts between foreign and domestic firms could be technology licensing, R&D cooperation, or exchange of intermediate inputs. Unfortunately, information at the firm or plant level on such links between MNEs and non-MNEs is rarely available. Görg and Strobl (2005) use a firm-level data set from Ghana with information on whether the owners of domestic firms have previous experience from MNEs and thus have information on a firm-specific link between domestic firms and multinationals. They find a positive effect on the productivity of domestic firms if the manager has previous experience from MNEs.
With matched employer-employee data, it is possible to establish measures of explicit links between non-MNEs and MNEs by constructing plant-year specific measures of the share of workers in non-MNEs with recent experience from MNEs. I include such measures in a Cobb-Douglas production function framework in order to study productivity spillovers through labor mobility. Poole (2009) uses matched employer-employee data from Brazil for the period 1996 to 2001 in order to study wage spillovers. She estimates wage equations for incumbent workers in domestic firms and finds that their wages are positively affected by the share of workers with experience from multinationals.
A. Empirical Specification
In the following, the interpretation of the coefficient on the share of workers with MNE experience is based on Griliches (1967) . He argues that in a Cobb-Douglas production function, one could ask whether different types of R&D expenditure are equally potent in generating productivity growth. I apply this idea to different types of workers: those with experience from MNEs, (L M ), and those without such experience (L N ). Under the spillover hypothesis, we would expect L M to be weighted by a positive premium δ in the production function. With two types of labor in the production function, effective labor use, L * , is
where s is the share of labor with MNE experience in the total use of labor. In the log-linearized version of a Cobb-Douglas production function where labor input is
where ln Y , ln K, ln M, and ln L are the natural logs of output, capital, material, and hours in plant i, year t. 19 The main variable of interest is s it , the share of workers with experience from MNEs. When constructing the measures of s it , I use the same definition of recent MNE experience as used in tables 6
19 For variable construction, see the variable definitions in the appendix.
and 7: for a worker to be counted as having MNE experience in year t, the worker has to be observed in a multinational for one or more of the years t − 3 to t − 1. 20 Plant and time fixed effects, υ i and v t , are included in equation (4). Any permanent differences in productivity levels between different industries will be absorbed by the plant fixed effects as long as plants do not change industries. 21 By including a large number of interaction terms between industry and year dummies in addition to the year dummies, any systematic correlation between the share of workers with MNE experience at the plant level and both overall and industry-specific business cycles is controlled for. 22 The large number of industry-year interaction terms will also indirectly control for industry-level time-varying variables that proxy competitive pressure such as concentration ratios and measures of competition from abroad. Such variables are commonly used in the spillover literature (see, for instance, Haskel, Pereira, and Slaughter, 2007) . 23 The use of firm fixed effects removes all permanent productivity differences between plants that might be correlated with the propensity to hire workers with MNE experience. Hence, the main variable of interest is identified by time variation within plants in the share of workers with MNE experience. Therefore, I restrict the estimations of equation (4) to non-MNEs that at some point between 1990 and 2000 hire workers with MNE experience.
The way I have constructed the measure for the share of workers with MNE experience implies that this measure captures the newly hired employees with MNE experience in the plant, where "newly hired" means hired in year t, t − 1, or t − 2. If workers who change plants are more productive than stayers in general, the effect of newly hired workers with MNE experience may apply equally to newly hired workers coming from non-MNEs. Therefore, I also include a measure for the share of newly hired workers coming from non-MNEs. Hence, the possible identification of a spillover effect relies on the differential impact of hiring a worker with MNE experience over hiring a worker from another non-MNE. 20 s it is constructed from head counts in the matched employer-employee data, while L it is taken from the Manufacturing Statistics and is measured as total hours worked in the plant during the year. The use of L it together with s it in the same equation amounts to assuming that the share of matched workers with MNE experience approximates the share of hours by workers with MNE experience. At the aggregate manufacturing level, the match of individuals to plants generates total manufacturing employment that corresponds to what we would obtain by using the employment information from the Manufacturing Statistics. At the plant level, the employment correspondence is more variable; thus, I prefer to use the hours variable from the Manufacturing Statistics in the production function rather than constructing labor input from the number of individuals I match to the plant-level data.
21 Only very few plants in the data set change industry, and all results reported in this section are unchanged if industry dummies are included. 22 The industry-year interaction terms are based on 28 industry dummies corresponding to the three-digit ISIC level. 23 Such proxies for competition were first proposed by Nickell (1996) and include market shares, profit margins, industry concentration, and a measure of import competition. The inclusion of such variables does not affect the results presented here. Table 8 presents results of estimating equation (4) on the sample of non-MNEs that at some point hire workers with MNE experience. In column 1, the coefficient on the share of new workers with MNE experience is positive and significant. The estimated coefficient is 0.1, and combined with the estimated labor input coefficient, this implies that δ = 0.27 (δ is significant at the 1% level). This means that newly hired workers with experience from MNEs contribute on average 27% more to the productivity of the plant than the incumbent workers. The coefficient on newly hired workers without MNE experience is positive but not significant. The difference in productivity premiums associated with the two types of newly hired workers is 20% and is significant at the 10% level.
THE REVIEW OF ECONOMICS AND STATISTICS
B. Results
In column 2, the measure of MNE experience is split into the shares of workers with experience from foreign and domestic MNEs, respectively. The coefficient on the share of workers with domestic MNE experience is larger than that on the share of workers with foreign MNE experience but less precisely estimated. Hence, the two coefficients are not significantly different. If each of the shares is included alone, the coefficients remain more or less the same, but only the coefficient on the share of workers with experience from foreign MNEs is significant. As shown in table 7, there are fewer plants that employ workers with experience from domestic MNEs than from foreign MNEs; in addition, some of the workers have experience from both types of MNEs. In the remainder of the paper, I combine the two types of MNE experience and refer to MNE experience in general.
As multinationals tend to be larger than other firms, the effect we find may be due to experience from large firms rather than experience from MNEs. If this is the case, we would expect workers coming from large non-MNEs to have a similar effect in the productivity regression as the share of workers coming from MNEs. Column 3 of table 8 reports the results from a regression where a measure of the share of new workers coming from large non-MNEs is included. The coefficient on this measure is not statistically significant. 24 If new hires are systematically correlated with timevarying unobserved productivity shocks at the plant level, this will lead to an upward bias in the estimated coefficients on the shares of newly hired workers. Since I have included new hires from both MNEs and non-MNEs, correlation between time-varying unobserved productivity shocks and new hires in general would not cause bias in the difference between new hires from MNEs and non-MNEs. But time-varying productivity shocks that are correlated with the propensity to hire workers with MNE experience give rise to an upward bias in the differential impact of workers with MNE experience. One example could be that plants investing in new machinery consciously seek out workers with MNE experience in order to implement these investments. In column 4, I repeat the regression from the first column and include as control variables investment and the change in employment to proxy for time-varying shocks at the plant level. This does not change my results. As an alternative way to control for the possible correlation between productivity shocks and the propensity to hire workers with MNE experience, I lag the shares of newly hired workers with MNE experience. This exercise is reported in column 5; again the results are largely unchanged. 25 Columns 1 to 5 of table 8 have all used the sample of non-MNEs in the regressions. The premise of the analysis so far has been that the direction of spillovers through worker mobility is from MNEs to non-MNEs, and consequently that spillovers are not relevant in the opposite direction. In section 3, I argued that a plant-specific wage premium would be consistent with a potential for knowledge diffusion through labor turnover. Since the results showed that the plant-fixed effect was on average higher in MNEs than in non-MNEs, my argument implies that we should not find evidence consistent with spillovers from non-MNEs to MNEs if we estimate equation (4) on the sample of plants that are not always non-MNEs. The results from this exercise are reported in the last column of table 8 and are consistent with my argument.
C. Spillovers or Worker Selection?
The results presented so far cannot rule out the natural alternative explanation for the productivity premium associated with new workers with MNE experience: that workers with MNE experience are better educated, have more experience, 24 Non-MNEs are defined as large when they have more than 100 employees. 25 An alternative method to control for both unobserved plant fixed effects and input simultaneity is to use the GMM system estimator developed by Blundell and Bond (1998) . I have tried variations of the GMM System estimator using different lags of inputs and output as instruments; in all cases, the validity of the instrument set was rejected. Dependent variable: Log(output). All regressions include log of capital, materials and hours, and year dummies and year-industry interaction dummies. In column 1, labor input is split into two groups according to education level. In columns 2-4, labor input is defined according to equation (5) and adjusted with the average of education, experience, and unobserved worker fixed effects, respectively. * * , * , ( * )significant at 1%, 5%, and 10%. Standard errors clustered on plants in parentheses. or are positively selected on unobservable characteristics compared to the other workers in the plant. Table 9 reports results from different ways to control for human capital when estimating equation (4). In column 1, I split labor input into two groups according to the length of their education, with workers classified as having low education if they have fewer than twelve years of schooling. I also split the shares of newly hired workers according to this classification. The results, reported in column 1 of table 9, show a positive and significant effect for workers with MNE experience and low education; none of the other coefficients are significant.
If we believe that labor input is more effective at higher levels of education, effective labor input L * in the Cobb-Douglas production function could be weighted with education levels. Hence, I replace effective labor L * with
Subscripts I, M, and N refer to incumbent workers, newly hired workers from MNEs, and new hires from non-MNEs, respectively. The shares of newly hired workers of type N and M are adjusted with the average education level of the group relative to the average education level in the plant:
Results are reported in column 2 of table 9 and are similar to the results in column 1 of table 8, though the coefficient on the share of workers with MNE experience is smaller in table 9 than without controlling for the education levels of the different types of workers as in table 8. In column 3, I repeat the exercise of column 2, this time weighting labor input with average experience instead of average education. This increases the coefficient on the share of workers with MNE experience. When the characteristics of workers in non-MNEs are looked at, it is the case that movers from MNEs to non-MNEs have on average longer education but shorter experience than stayers in non-MNEs (see table   12 ). Hence, the changes in columns 2 and 3 relative to the comparable result in column 1 of table 8 are as expected. As figure 1 also showed clear evidence of positive selfselection of workers into MNEs, the productivity premium associated with MNE experience could be due to selection on unobservable characteristics, and therefore controlling for observable differences between groups of workers may not be enough. One way to control for unobservable characteristics is to repeat the exercise in columns 2 and 3, this time adjusting the labor input of each type of worker, I, M, and N, with the average worker fixed effect from the fixed effect regressions in section III. The results are reported in column 4. The coefficient on the share of newly hired workers with MNE experience is reduced, but still positive and significant, and combined with the estimated labor input coefficient, the result implies a productivity premium of 21% relative to incumbent workers. 26 The share of newly hired workers from other non-MNEs does not have a significant impact on productivity.
As a further check on the selection issue, figure 2 shows the distribution of the worker fixed effects in non-MNEs from estimating equation (3). The kernel density plots show no clear differences in the distribution of unobservable characteristics between stayers and workers coming to non-MNEs from other plants. Since the distribution of worker fixed effects in figure 1 of section 3 showed clear, positive selection on unobservables for workers in MNEs, one implication of figure 2 is that non-MNEs, when they hire workers from MNEs, actually draw workers from the lower end of the ability distribution in MNEs. This conjecture can be checked by wage regressions on workers in MNEs, where future movers from MNEs are compared to stayers in MNEs. I do this by giving dummies to future movers the last two years before they leave the plants and estimate wage equations using plant fixed effects. The coefficients on the dummies will tell us whether future movers are paid above or below stayers of similar observable characteristics in the same plant. The results of such regressions are shown in table 10. In the first column, future movers to non-MNEs are compared to all stayers in MNEs, and these movers are paid almost 3% less than stayers. Future movers to other MNEs are not significantly different from stayers the last year before they leave, and they are paid 1.3% more than stayers two years before they leave. 27 In the second column, future movers are compared to stayers whom I observe for at least five years in the same plant, and this increases the negative premium of future movers to non-MNEs.
D. Robustness to Different Productivity Measures
The Cobb-Douglas production function in equation (4) is restrictive in many respects. .51
Wage regressions with plant fixed effects for workers in MNEs. Future movers are included in the sample only the last two years before moving. The reference group in column 1 consists of all workers observed in only one MNE during the sample period. Column 2 further restricts the reference group to workers observed for at least five years. Control variables include the same plant and individual characteristics as in table 3, as well as year and year-industry interaction dummies. * Significant at the 0.1% level. Standard errors clustered on individuals in parentheses.
coefficients on the shares of newly hired workers with and without MNE experience from a number of alternative specifications of productivity. The first column imposes constant returns to scale in the production function. Column 2 reports the result of a more general specification of the production function where the input coefficients are allowed to vary across three-digit industries. 28 In the third column, I use as the dependent variable the residuals from estimating a CobbDouglas production function at the two-digit industry level according to the method proposed by Levinsohn and Petrin (2003) . The method is developed in order to address the simultaneity problem in estimates of production functions. In column 4, the dependent variable is a measure of total factor productivity based on a multilateral index suggested by Aw, Chen, and Roberts (2001) . The index is calculated separately for each three-digit industry. 29 Labor productivity is the dependent variable in the last column of table 11. The results in table 11 all point in the same direction: newly hired workers with experience from MNEs contribute more to the productivity of their plant than newly hired workers from non-MNEs. 28 I have also estimated equation (4) on each two-digit sector separately, and this reveals that the result is mainly driven by the Norwegian machinery and equipment sector. This is the largest manufacturing sector in Norway, employing around 35% of all manufacturing workers. 29 The calculation of this index is explained in the appendix. Columns 1 and 2 are estimates of equation (4) with dependent variable log(output): 1 imposes constant returns to scale, 2 allows input coefficients to vary by three-digit sector. In columns 3-5, dependent variables are Levinsohn-Petrin residuals, a multilateral index of TFP, and labor productivity, respectively. Year and year-industry interaction dummies and plant-fixed effects are included in all columns. Standard errors clustered on plants in parentheses. * * , * , ( * )Significant at 1%, 5%, and 10%, respectively.
Taken together, the results presented here suggest that workers with MNE experience contribute 20% more to the productivity of their plants than their colleagues without such experience (column 4 of table 9). The mean share of workers with recent MNE experience is 2.8% for non-MNEs that have workers with MNE experience. Evaluated at the mean, these plants have 0.6% higher TFP than plants that have not recruited workers with MNE experience. The productivity premium attributed to workers with MNE experience is not associated with newly hired workers in general; we do not find a similar productivity effect for newly hired workers without MNE experience. The effects found are not likely to be driven by differences in worker characteristics or selection of workers, as the results are robust to controls for both observable and unobservable characteristics among workers in non-MNEs. Finally, the results are robust to several different measures of productivity.
VI. Do Workers Benefit from Mobility?
The results of the previous section indicated that workers with experience from MNEs are very important for the productivity of non-MNEs, and we would expect these workers to be rewarded in their new plants. The potential process of spillovers through labor mobility from MNEs to non-MNEs is similar to the process of R&D spillovers through labor mobility. The literature on R&D spillovers and labor mobility uses a human capital framework and focuses in particular on the relationship between mobility and wages. Since at least part of the knowledge acquired in a firm will move with the worker in the case of mobility, workers who obtain access to training and knowledge should be willing to pay for this by accepting a current pay cut in expectation of future private returns (Pakes & Nitzan, 1983) . Table 12 shows mean wage growth in percentage from the year before moving to the year after moving for different groups of movers. Their wage growth is also compared to the mean annual wage growth of workers who never change plants (stayers). The average wage growth of stayers is around 3% per year, while the movers experience wage growth of more than 5% on moving from their old plant to a new one. Workers who move from an MNE to a non-MNE experience on average a wage growth of 7%, while the wage growth for movers in the opposite direction is 8.1%. These growth rates are higher than for workers who change plants within the group of MNEs or non-MNEs (5.6 and 5.8%). 30 The difference between average wage growth in the year of moving compared to annual average wage growth in the sample indicates that most job changes are voluntary and that the movers increase their wage as a result of moving. This is consistent with the view that workers are attracted to a new plant by a deliberate policy by the hiring plant to acquire new workers in order to gain access to their knowledge. It is also consistent with the view that the moving workers are earning a private return on general training provided by the previous employer and that this return is larger with a new employer who has not paid any of the training costs (Loewenstein & Spletzer, 1999) .
In table 12 the wage growth for MNE to non-MNE movers and for non-MNE to MNE movers is very similar. In fact, the movers from non-MNEs to MNEs experience on average a larger wage jump than movers in the other direction. As the wage growth numbers in table 12 are unconditional means, they may be systematically affected by the characteristics of the movers or the plants they move between. For instance, when interpreting the wage growth of 8.1% for movers from non-MNEs to MNEs, we must bear in mind that most of these moves mean that the worker moves from a small plant to a larger one (as the average size of MNEs is much larger than 30 Martins (2006) and Pesola (2007) investigate the private returns to mobility from foreign to domestic firms in Portugal and Finland, respectively. In Portugal, foreign-to-domestic movers on average experience a pay cut on moving, while the opposite is the case in Finland.
that of non-MNEs). And since wages are positively correlated with plant size, the change in plant size may be an important factor in explaining the wage growth for non-MNE to MNE movers.
In table 10 we saw that movers from MNEs to non-MNEs were negatively selected out of their old plants, since they were paid around 3% less than their colleagues with similar observable characteristics the year before they moved. Figure  2 also showed that in terms of unobserved worker characteristics, workers with MNE experience in non-MNEs are similar to the other workers in non-MNEs. What remains to be seen is to what extent the experience from MNEs is rewarded in their new plants. In order to investigate this, I estimate wage equations for workers in non-MNEs and compare the wages of the movers to those of stayers in non-MNEs. I use dummies to indicate workers who are new to the plant and take the reference group to be stayers: 
As before, w it is the log real wage of worker i, and X it and F j(it) contain the observable individual and plant characteristics. MNE is is a dummy equal to 1 if the worker is new to plant j, comes from an MNE, and has a tenure of s from the MNE. I divide tenure into low, medium, and high and set the thresholds at below one year, one to three years, and three years and above, respectively. Similarly, nonMNE is is a dummy for workers who are new to plant j, but come from a different non-MNE. In addition, equation (6) includes plant and time fixed effects, and industry-year interaction terms. Results are presented in table 13. In the first column, the reference group consists of all stayers in non-MNEs, while the second column restricts the stayers to be observed in the plant for at least five years. Movers from MNEs to non-MNEs earn a wage premium relative to the stayers in non-MNEs, and the wage premium increases with the length of tenure from the MNE. Compared to all stayers, workers coming from MNEs with more than three years of tenure earn almost 7% more than comparable workers in the same plant the first full year after they come to the non-MNE. The similar wage premium for workers from other non-MNEs is 3.3%. If we compare .47
Wage regressions with plant fixed effects for workers in MNEs. Movers are included in the sample only the first year after moving. The reference group in column 1 consists of all workers observed in only one non-MNE during the sample period. Column 2 further restricts the reference group to workers observed for at least five years. Control variables include the same plant and individual characteristics as in table 3, as well as year and year-industry interaction dummies. * Significant at 0.1% level. Standard errors clustered on individuals in parentheses. these movers to stayers who are observed over many years in the plant, we naturally find a somewhat smaller wage premium for the new workers, but those moving from MNEs still have a premium more than twice as large as that of new workers from other non-MNEs. 31 Thus, although the results in table 10 indicated negative selection of workers from MNEs to non-MNEs, these movers are clearly doing better than their colleagues in the new plant. 32
VII. Conclusions
The evidence provided in this paper is consistent with labor mobility from MNEs to non-MNEs working as a channel for spillovers. First, because MNEs pay higher wages than non-MNEs, this suggests that MNEs have a firm-specific advantage, and hence that there is a potential for spillovers. Second, during the 1990s, an increasing share of non-MNEs employed workers with previous experience from MNEs. Third, workers with MNE experience contribute substantially to the productivity of their new plants. According to the estimates in this paper, workers with MNE experience contribute 20% more to the productivity of non-MNEs than workers without such experience, even after controlling for unobservable characteristics of the workers. Thus, mobility is clearly a channel for knowledge diffusion in Norwegian manufacturing. Fourth, workers moving from MNEs to nonMNEs are rewarded in terms of higher wages in their new plants. This private return to mobility is an indication that the hiring plants value the knowledge these workers bring with them, and it is consistent with the productivity effects found at the plant level.
